The genus Winogradskyella (family Flavobacteriaceae, phylum Bacteroidetes) was first proposed by Nedashkovskaya et al. [1] with a description of three species: Winogradskyella thalassocola, Winogradskyella epiphytica and Winogradskyella eximia. The description of the genus was subsequently emended by Ivanova et al. [2] , Yoon et al. [3] , Nedashkovskaya et al. [4] and Begum et al. [5] . The genus Winogradskyella currently comprises 24 species including recently published species Winogradskyella crassostreae [6] , Winogradskyella eckloniae [7] , Winogradskyella litoriviva [8] and Winogradskyella sediminis [9] . All members of the genus Winogradskyella have been isolated from marine environments like seawater, marine sediment and marine organisms [6, 9] . Members of the genus Winogradskyella are Gram-stain-negative, motile by gliding, strictly aerobic or facultatively anaerobic, rod-shaped and yellow or orange pigmented bacteria. Oxidase and catalase activities are positive. Some strains are oxidase-negative. The predominant respiratory quinone is menaquinone 6 (MK-6). The polar lipids include phosphatidylethanolamine, one or two unidentified aminolipids and one unidentified lipid [2] [3] [4] [5] 9] . In the present study, the taxonomic position of strain HME9613
T was investigated using a polyphasic approach, including phenotypic, phylogenetic and chemotaxonomic analyses.
Strain HME9613
T was isolated from a seawater sample of the Yellow Sea located in Shinan-gun, Jeollanam-do, Republic of Korea (35 01¢ 28¢ N 126 10¢ 13¢ E) using a standard dilution plating method at 25 C on marine agar 2216 (MA; Difco). The isolate was routinely incubated on MA, and preserved at À80 C in modified marine broth (MB; Difco) supplemented with 20 % (w/v) glycerol and lyophilized in 20 % (w/v) skimmed milk. T .
For phylogenetic analysis of strain HME9613 T , PCR-mediated amplification and sequencing of the 16S rRNA gene were performed using universal primers (27F, 518R, 785F and 1492R; [10] ). The sequenced length of the 16S rRNA gene was 1464 bp for strain HME9613
T and this gene sequence was compared to those available from the GenBank database using the BLAST program (http://blast.ncbi. nlm.nih.gov/). The sequence similarities of strain HME9613
T with related species were calculated by using EzBioCloud [11] . Multiple alignments with sequences from most closely related species were performed by using the SILVA Incremental Aligner [12] . Phylogenetic analysis was performed using MEGA version 7.0 [13] and clustering with the neighbour-joining [14] , maximum-parsimony [15] and maximum-likelihood [16] methods, and supported with bootstrap values based on 1000 replicates [17] . . These values are well below the threshold for demarcating bacterial species [18] . The neighbour-joining tree showed that strain HME9613
T was affiliated to the genus Winogradskyella in the family Flavobacteriaceae, and formed a robust clade with W. exilis 022-2-26 T (Fig. 1 ). The same relationship was also found in trees reconstructed using the maximum-parsimony and maximum-likelihood algorithms. These results suggest that strain HME9613
T represents a novel species within the genus Winogradskyella.
The genomic DNA of strain HME9613
T was extracted using a Bacteria Genomic DNA prep kit (Biofact) and the G+C content was determined by using the fluorometric method [19] and obtained by using a real-time PCR thermocycler (Bio-Rad) with SYBR Green 1 (SG 1, Invitrogen). Thermal denaturation was performed with 50 µl reaction mixture according to Joung et al. [20] . The strains for calibration reference were used according to Joung et al. [20] . Fluorescent DNA melting curves were generated in triplicate. The DNA G+C content of strain HME9613
T was calculated using a linear regression analysis of the melting temperature (T m ) against calibration reference strains. The DNA G+C content of strain HME9613
T was 38.4 mol%, a value that fell within the range of those reported for the Winogradskyella species of 30.1-39.0 mol% [6, 7] .
Cell morphology and presence or absence of flagella were studied by transmission electron microscopy (LIBRA120; Carl Zeiss). Colonial properties were also examined by the naked eye. Gliding motility was tested by using the hanging drop method [21] . Gram staining was performed according to the method of Hucker [22] . Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 solution. Oxidase activity was determined by a chromogenic reaction through the oxidation of 1 % (w/v) N,N,N',N-tetramethyl-pphenylenediamine dihydrochloride solution (Sigma). The presence of flexirubin-type pigments was investigated by using the bathochromatic shift test with 20 % (w/v) KOH solution [23] . Optimal growth was tested at different temperatures (4, 10, 15, 20, 25, 30 , 37 and 42 C) on MA. Growth was examined at 25 C in MB adjusted to pH 4.0-10.0 at increments of 1.0 pH unit intervals. The pH values of 4.0-6.0, 7.0-8.0 and 9.0-10.0 were obtained by using sodium acetate/acetic acid, Tris/HCl and Na 2 CO 3 buffers, respectively. Growth in the absence of NaCl and in the presence of 0-2 (at increments of 0.5 % intervals) 3-13.0 % (w/v) NaCl (at increments of 1 % intervals) was investigated at 25 C in MB prepared according to the formula of the Difco medium. Growth under anaerobic conditions was determined on MA at 25 C for 5 weeks by using the GasPak EZ Anaerobic container System (BD C. Carbon source utilization was tested using GN2 MicroPlates (Biolog) and physiological and biochemical characterization was performed using the API test system (API ZYM and API 20NE, bioM erieux) according to the manufacturer's instructions except that the cells were suspended in 3 % NaCl (w/v) solution. Antibiotic susceptibilities were tested on MA plates at 25 C for 3 days with the paper disc. The discs (g per disc, Liofilchem) contained the following antibiotics: ampicillin (10), chloramphenicol (30), erythromycin (15) , gentamicin (10), kanamycin (30), penicillin G (10 IU), rifampicin (30), streptomycin (10), tetracycline (30) and vancomycin (30). Susceptibility to antibiotics was interpreted according to the CLSI [24] criteria for family Enterobacteriaceae.
T was able to grow at 15-37 C and at pH 6-9. The range of NaCl concentrations for growth was 0.5-6.0 % (w/v). Good growth occurred on MA, but not on R2A, NA, blood agar, TSA or MacConkey agar. Cells were strictly aerobic, Gram-stain-negative, motile by gliding and rod-shaped. Colonies were yellow, circular, convex and smooth after growing for 3 days at 25 C on MA. Oxidase and catalase were both positive. Susceptible to ampicillin, chloramphenicol, erythromycin, penicillin G, rifampicin and vancomycin, but resistant to gentamicin, kanamycin, streptomycin and tetracycline. It was able to hydrolyse casein. Other phenotypic characteristics of strain HME9613
T are given in the species description and Table 1 . Strain HME9613
T could be distinguished from four reference strains by its growth at 37 C, activity of trypsin and ability to utilize 2,3-butanediol (Table 1) .
Cellular fatty acids were analysed according to standard protocols described for the MIDI Microbial Identification System (Sherlock Version 6.1; RTSBA6.0) [25] . Cell biomass of strain HME9613
T and four reference strains were harvested in mid-exponential phase after cultivation on MA at 25 C. The major fatty acids (>10 % of the total fatty acids) of strain HME9613
T were iso-C 15 : 1 G (29.1 %), summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 17.3 %) and iso-C 15 : 0 (13.9 %), which were similar to those of W. exilis KCTC 32356 T (Table 2) . Strain HME9613 T mainly differed from the four reference strains by having a smaller amount of anteiso-C 15 : 0 , the presence of iso-C 16 : 1 G and the absence of C 15 : 1 !6c and summed feature 9 (C 17 : 1 !9c and/or 10-methyl C 16 : 0 
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Bizionia hallyeonensis T-y7 T (JN885199) purified and analysed by high-performance liquid chromatography [27] . Extracted lipids were separated by twodimensional thin-layer chromatography on silica gel 60 F 254 plates (Merck). Total lipids were detected using 10 % ethanolic molybdophosphoric acid (Sigma) and defined functional groups were identified by spraying with ninhydrin (Sigma), a-naphthol, molybdenum blue (sigma) and Dragendorff reagents (Merck) [28] . Strain HME9613
T contained menaquinone MK-6 as the predominant respiratory quinone, which was the same as that for all other members of the family Flavobacteraceae [2, 4] . The polar lipid profile of strain HME9613
T consisted of phosphatidylethanolamine, two unidentified aminolipids and two unidentified lipids (Fig. S1 , available with the online Supplementary Material). Strain HME9613
T and members of the genus Winogradskyella had similar profiles of polar lipids, including phosphatidylethanolamine and aminolipids. The result was supported polar lipid analyses of the genus Winogradskyella [4, 7] Based on the results of the polyphasic examination described above, strain HME9613
T represents a novel T . All data are from this study except the DNA G+C content of the four reference strains. All strains are positive for oxidase and catalase activities; alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities. All strain are negative for nitrate reduction; indole production; arginine dihydrolase, urease, lipase (C14), a-chymotrypsin, a-galactosidase, b-galactosidase, bglucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities; and utilization of glycogen, Tween 40, N-acetyl-D-galactosamine, N-acetyl-D-glucosamine, adonitol, i-erythritol, m-inositol Growth at/in
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